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Inhibitory Activity of Bacterial Isolate Pseudomonas sp. KTB61
against Tobacco Mosaic Virus(TMV) Infection to Tobacco Plants
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ABSTRACT : During the screening of antiviral substances having inhibitory effect on tobacco
mosaic virus(TMYV) infection to tobacco plants, we found that a bacterial isolate, KTB61, which
was identified as a Pseudomonas sp., strongly inhibited the formation of TMV local lesions. When
the culture filtrate from KTB61 was applied on the upper surface of leaves of N. fabaccum
Xanthi-nc tobacco at the same time of or 24 hours before TMYV inoculation, almost complete
inhibition was achieved. Incidence of systemic TMV infection to the susceptible tobacco cultivar,
NC82, was reduced by 95% when TMV was inoculated onto the upper surface of leaves 24 hours
after spraying the culture filtrate. Also 75~80% of inhibitory effect was obtained by the
inoculation of TMV onto the under surface of the leaves treated with culture filtrate 24 hours
beforehand. In field trials, the TMV infection was reduced by 96.5% when the tobacco seedlings,
N. tabaccum cv. NC82, were soaked with culture filtrate before transplanting.
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Table 1. Inhibitory effects of culture filtrate
from KTB61 isolate on the infection of TMV
to tobacco plant(Xanthi-nc)

Table 3. Systemic inhibitory effect of culture
filtrate from KTB61 on the infection of TMV

to tobacco plants(Xanthi-nc) -

Number of local

Sample® lesions on half leaf® Inhibition
Treated Untreated (%)
Culture filtrate 0 102 100
Skim milk (10%) 0 171 100
Na-alginate (1%) 101 138 2.8
MH broth” 150 146 0.2

Number of lobcal

Leaf lesions/leaf Inhibition
position Treated Untreated" %)
> 0 65 100
6 8 56 85.7
7 21 97 78.4
8 69 5 8.5

“Sample was applied onto half leaf of Xanthi-
nc plants as a mixture of TMV sap

"Mueller hinton broth

‘Mean number of local lesions on 3 half leaves
of Xanthi-nc tobacco.
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*Culture filtrate was sprayed onto whole surface
of 5 basal leaves (Ist to 5th above soil level) of
Xanthi-nc tobacco and 3 days after treatment,
TMV was inoculated on 3 upper-untreated leaves
(6th to 8th) and on a treated leaf (5th).

"Mean no. of local lesions on 3 leaves of
Xanthi-nc

“Distilled water was applied to instead of culture
filtrate

1=K Table. 3).
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Table 2. Inhibitory effect of culture filtrate from KTB61 on the infection of TMV to tobacco

plant(Xanthi-nc)

No. of local lesion/half leaf®

Sample® Leaf surface Inhibition
P treated Untreated Treated (%)
Upper surface 28.3 0 100
Culture filtrate
Under surface 186 51 72.5
. . Upper surface 245 50 79.5
Skim milk (10%)
Under surface 221 215 2.7
. Upper surface 203 172 15.2
Na-alginate (1%)
Under surface 190 185 2.8
Upper surface 238 211 11.3
MH broth
Under surface 194 181 6.7

*Sample was applied 24h before TMV inoculation.
"Mean number of local lesions on 3 half leaves of Xanthi-nc tobacco.
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Table 4. Inhibitory effects of culture filtrate from KTB61 isolate against TMV infection on tobacco

plants(NC82)
Ing ngl:(t:gm il;li(r)léfl | :ét()e; : No. of iflfect:d / teste.d pla'ntsc :
(weeks) KTB61 Na-alginate Skim milk Control
Upper 2 1/20 18/20 2/20 20/20
surface 3 1/20 19/20 2/20 20/20
Under 2 5/20 20/20 20/20 19/20
surface 3 4/20 20/20 20/20 20/20

“Culture filtrate of KTB61, "1% aqueous solution, 10% aqueous solution, “MH broth
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Table 5. Control effects of culture filtrate from bacteria KTB61 against TMV infection
through the trans -planting of tobacco seedlings (NC82) at field

Control effect (%) after

Treatment
2 weeks 3 weeks : 4 weeks
Culture filtrate spray 59.6 42.7 43.0
" soaking 100 98.3 96.5
Diluted culture filtrate
(X5) spray 57.9 49.7 48.2
Skim milk spray 8.8 6.3 6.7
" soaking 94.7 84.4 79.3
Control® 0 0 0

“Mueller Hinton broth
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